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Abstract of JP20021 1841 4 
PROBLEM TO BE SOLVED: To perform 
adaptive control of an ESPAR antenna such 
that a main beam is directed toward a desired 
wave and null is directed toward an 
interference wave with no need for imparting 
the incoming angle of receiving signal 
previously. SOLUTION: The controller 40 
performing adaptive control of an array 
antenna unit 100 of ESPAR antenna 
comprising one feed antenna element AO and 
six parasitic variable reactance elements A1 - 
A6 executes adaptive control shown on Fig. 8 
based on a receiving signal y(t) at the time 
when a learning sequence signal included in a 
radio signal transmitted from the opposite 
transmitter is received by the feed antenna 
element AO of the array antenna unit 100, and 
a learning sequence signal r(t) generated from 
a learning sequence signal generator 41 and 
identical to the learning sequence signal to 
calculate and set the reactance value xm of 
each variable reactance element A1 -A6 for 
directing the main beam of the array antenna 
unit 100 in the direction of desired wave and 
directing null in the direction of interference 
wave. 
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(54) 7 1/-7 

(57) ami 

mm] ^xs<r^~r<DM®te&^x. 

rttfa*o=F«*R:*/i'*|liirtS i 5 KiftSiWIPf *. 
ft^S^ y 7 9 9 v^ifA 1 7!r3gA 6 £«x.Tft5 

ai^^T^-J-wr i--ryftst 1 0 0 SrSjtSfflW 
if^ri/-ryftlli oo©Mryft*fA 

OfcJ:!»*flrLfcfctoSflr«^y (t) i, 

e*t>*ws^-^^«*«ft»4 1 
■e«&SJtfc¥B^^^«*r (t) ifc«<5^ 

IfiUcsc/Ht iftUt 5 fc»0#^rSE VT9 9 >*m?A 1 # 

s a e <d y t 9 9 >xm x i/rKjti-s. 




±ia#w* p t * * sn-r- © y t * # >**fcSEft: § 

Bffi©WfliH«tto<IMsH<^ tv^ft-IPU ttWSixfc 

iftSJ:?};:, ±ETV-T^^©^if-A^ajfi 
0*iaKiarf**oT«!E«)*lRllC5«^ftiSirj5fc«>©* 
rTS y T9 9 VT9 9 V*«&tt# LTf££ 

SW*« i IE*©7 u-T>7~r<nuwm.« 

ft £ ft 5 ftltft* ft<5 f-*" v*flr#«r±B 

ri^r^-j-K:* a awufci: -tie 
ffv'- 4-y*{f #i t?s> 9 a^0J«¥^r-i§^$ 

ttJfU SttfMSBBWt**/hiftSJ:5fc«ll«iU ± 

im i fa*©r v-r vri-©$ij«SBo 
ttoSflrflr*fca^v^rj:iEiHiiiH»«[SrtnrL, a 

ttffflGNKtt)*** i ft 5 J: 5 fcWfP U _hiEffP«l8£t 
tt, -tlBSflT If -§-©S*&i»*5-«« t ft 5 1 £ Ki*/h i 

ft a Mfc-e& art i i I2«©r 

©^Sb^tf^i, 



±IBmi:©W^yT^ : ?y^^ : f-Sr^ 
ft*h4f«*xttRltSfc unties*, ri/-ryr 

±is=g-w^ y r * * v*^-?© y r 9 9 &m&&r 

BffioSMBHSk*o«jfk<^ }^£fr*U W-W^tbfc 
iftaJ;5S^ ±mr^-ryTi-co^-^mm.m 

<D%]ftKL fa t}i)*V=F#»<Djj]ti K.XA'&fitt 5 It &©# 

imam. 

[0 0 0 1] 

[*W©*W-*ftflRMff] *»wb\ »©r>-x^* 
HU «rfc, H^ftlftiWSSru-r^-J-Kll (Elec 

tronically Steerable Passive Array Radiator (ESPA 
R) Antenna ; EAT, xx^7yftt^5 0 ) fliKOWtt 

[0 0 0 2] 

[^*©s«] ftSESWfoai^^rvy^tt, 0iJ^«, 

1 TT. Ohira et al. , 'Electronically s 
teerable passive array radiator antennas for low-c 
ost analog adaptive beamforming, * 2000 IEEE Intern 
ational Conference on PhasedArray System &; Technol 
ogy pp. 101-104, Dana point, California, May 21-2 
5, 2000J *?®m¥ 1 1-1 9 4 4 8 7 ^©#fFttiMii 

*5ivri§?S?£*vrv^ 0 c»ixA7yft& MBit 

[0 0 0 3] iEO^^^T^-J-SrHairrSfcft©* 
ifet Lt, MxJf, #120 00-1 9 85 6 0^©i|# 

»e Ufc^ffi^ ©T i"y*iHW&**fc"f « J; 5 ft y 7 

[0 0 0 4] 

[3SW*#»bJ;5i:i-5IIIH] r©t* 



-2- 



[0005] *%w<Dnmm±.?>MmMZM&:U 

[0 0 0 6] 

f^©iw»s*B:, ««flr**rsflrf 5fc»oa**^ 
r. tic <t ±iEas©w^yT^^^^«r^' ; e 

MfBemJLiiBUtmt LT»fl5S*, 7w-7^to 

t, ±iE#w^yr**v*^©yr**y;Mii£ii 

^S)?fS©WffilBM©ffi£k<* hfrttmu W"S§ 
©#W^ P7^^ ^ **T-© 57^^ V^m^rff^ L"C 

[0007] 4fc s ±iErw—r^^©ii^SiJ:*3 

±IST V~-TVy-y\ci. •JjgfijLfctl? ©gfiffi ^ t , 

±m^is~iryxm^km-xh *> %mmm*&xm 
{£istitc¥ 7 g^--yyxit%tKm^x±i£.mmm& 

*fctt*U ^ttMHScHC^*^: i * 5 J: 5 lc«l«P 

[0 0 0 8] ±.mTU~-Tfrj-<D®mmW:\z. 
33V ^t, ±IE$iJ»#ai4, &£L<S4, ##*©»«* 

£±iex v-r yf 1 «t 9 gwt ufc 1 * ©gffift-s- 
MRfttfftffU «WMIWW6J»»/hfc*8 J: 5K« 

[0 0 0 9] £fc£e>fc, ±iB7u-7>rtroM« 



[ooio] *3S« fcffi 5 rw-r yy^oMW 
Sifi^gft^sfc©©;^*^, ±e» 

* * V**P© !)7^^ >-*-fit£»t; 1 b k ± 
XttK«#£ LTttfeStt, 7i^7y?t©lftWt 

*«r£ y * v**^p© y * v*tt*r)iwtBfS© 

©ffffiHaMttWflHSk** h**tU*U tH»£;h,fc«» 
1rI(CIhU7 ^o^&o^IrI td^frlRl it 5 fc*©^^ 

*x t zmmb-fZo 

[0011] 

[0 0 12] Hlf4*«WK«53Sll0|J«T?*6r^- 

©siJi^B©r u-t y7~r<Dmmmmz, m 1 t-^-t- 

£51^ lo®M7yTtifA0i, 6j@©$tj£« 

y r * * v**^a i ma 6 1 £Mi;i-c&5$* 
a«©^^^T>-x^-C^$tifcTW-T>"r^B 
lOOt, iS^«J«^Vhn-7 4 0£, ¥V$^-^ 

[0 0 13] EEt, l«J«^yhn-7 4 0ii, 

yMt?r%±MT u-ryT-rmmi 0 oo^tryr 
"?*fAon:j:«)afliufctt©aflifli*y (t) 
±m^^~^ry^mwb m-xh <o 

*»4»4 1t?«4**bfc«fS^-4r^flr*r (t) 
fcfclKSV^-C, 0 8©a^Sij«^a^HtTl-5r£iiJ; 
>9 ±ET 1 0 0 ©^tf- J>.ZffiM&<D 

m y ? y^^iF-A 1 6 © J) ^ x m 

(m=l, 2, -, 6) fctWUCKJ&*-5£ifc<IM* 
tUTV^S. AfWSfctt, 3iJSflJ«=Vhn-7 4 0 
$W^!)7^^^*fAlMA6©!)7^^>' 

^« Xin (m=i, 2, -, 6) zmmtfetoi/-? h* 

*y (t) k±S»Siisti1t9m*-**xto+T 
(t) i owottEft BBfiHK p J ©ffi©«$k«*h*' 



-3- 



lSt^i45±5i:, ±!BT u-TVT^jll 
0 o ©=Evf-A^@fa&©*lRlK[{o^^o^iS©*lfll 

t^/v^iRi(t5fc*©i§--5rs y r * * >*s§^ a i nm 

A6(DVT^^y^ig.x m (m=l, 2, ■», 6) £tt 

[0014] Hifc^t, ffi*5fe©SHiai*»e>asflr* 
ftfeaawt-n-tt, r u-ryv-rmm 1 o o -egft $ 

ft F^mmzfr o toMS&mi 35^ lt, sami* 

y (t) ibTajiS*J«a3>'hn-7 4 0SUf«fl§g 
«ifi 0 oo^i^-AfcSfSSo^fafcffltxaaoT* 

tt, g«£ftfcg#«#y (t) fctfLT. ttHfcif© 
[0 0 15] *1\ BB2»SH5*#BBL.T3i^r^ 

'ri'xm^titzTu-T^i-mmi ooodjco 
v-ctftwi-s. Ti^-ry^tgf 1 0 o£*5vvc«u 
El2^1-j;5fc, M7V7t^A0t, 6#©*SI 
l&ft»T* DT^^y^AlMA 6 fctfS-tft-eft, 

o, Id (m=l, 2, -, 6) fcafLT-MfrfefctV^ 

aii£ft, *»o»«r^-?-3if?Aoftfifcfci-a«*. 
\i¥%d = x/4 »Uii«f) ©R»lMK©ttgfc 

sv^pi-© e 0 mwmxm&mtf®. v t? 9 y*m 

1 Tb^A 6 tfSgafi£ft3 Z. 5 fctStt f>ft£„ 

•c, ri^-r^tgiiooii, -Brfflss-efco-c, 

0©*fc*i««##|^Sft5-;#, SftTi-rf-irL 
T/Bv^ttsi, te#&©M8a» &©*$*«-!§-#«&« 
r^tttfAoiciosfftfy (t) tb-cgfts 

ft5„ 

[0 0 16] tlryfti^AOil, 
2 0 ©*^SS# 2 1 ttSfeft*? 6 ©-«{;: 

mmzti, *<D*ytm&2 2imimi*i uzmmzti 

&mWtr--7fr 2 0 £^ LT, £ & fc jSSflT ffi 3 
5 ^LT1WJ«^ V h P-7 4 0Stm»4 2 

[0017] H4^*5v^, tti&twiEyr^^y^ 

^#lfij©*i*lm (m=l, 2, -, 6) Sr#L«*S» 



#1 1 irttmfttefcieiftSftfcn^sgtto^as*^ 7 

t, !)r^yxi XB (m=i, 2, -, 6) 

5TST*5T^#^*^2 3i*fl|*.TPI*©flBfi** 

Ltisu^s, tr-e, #mmm? 7 o-mm®. y 

7^^^*f2 3^U8i|#:i lfc#l/Ci*JS 
S«ifc*«i<*ft5. M£l2tttt#?6 k&a&m? 7<d 
ft ©€ S #£K«jfc m-Xh% biKfehtzbZ, 

(Ltt) ^*i-5t#«, ^r«yr^^>'^s(rf2 3tt 
jsfta-r^tft!), i^fyr^^yx^Ais 

1A 6 Otft*iSftt7yf7*?A 0 icittfc l/t5< 
*IK KJ**£LT«<. w^yr** 

(4, nffiJ7^^>'^2 3«^|3^VU-tft 
0, «&S^yT**V*Jg^Ai;ftMA6©m^A 
ffl^T^^lfc^AOfcJfcKLT^fcO, ^JS^i: 
L-CflK, ^©Sffl-eii, !)r??^x„tt, -3 
0 0 3 0 0 0*Tr»©-SttHfc«i»-r5 H ttf* 

[0 0 18] H5H:, |l©7W7^rtgll 0 0 

<Dmm^mm^i-mmmxh<o . b5©#*u^iw 

JWTeHt, y 7 ^ ^ y 2 3 t Lt TOiy 
[0 0 19] g] 5 lOo^T, 09*.tfjKy*-^-hft 

mtm? e mmmw 1 1 a»&«*ttieift*;&*uo 
wt#*Kioft*s*ifincjtau-c*i»$ix-cv^ 

£fts„ rr-e, #jas^7©-»H^raa&**V:i- 
^-r^v* CK.t>\ ft«*S«i o&flCStffafcjrai, 

[0 0 2 0] Wy-Tfctt. 3gJ^$lJ«M3VhP-7 4 0 
fc i D SJI$iJ« * ft 5 «r^SJEE^SS 3 0 #$R § 
ft, rftiiit), TO»^-f*- KDfcMi-SiiS^ 

KDK»t*6»«3e*fl[SrSE{l:**5. rftfc«t>5, # 

isssfrf - 7 *m*.it*&msm vr?? y*m*A 1 © 
m^g*, ^7>t -rm^A o t tte L-c^-ft: $ 
3i7k-ryftSfi o o©3pffiffiifttt«rtt&3Wb 
$*5it!js-et?.o se>fc, m^mmmi- 7 

fc*Hftft"FlE y ^ V^^T-A 2 75MA 6 

a § ftr m«©f^ffl sr*-r 5 0 

[0 0 2 1] K±oJ:5Si*Shft7t-7yftSS 



|l©71/-TyTtifl0 0lC*5V^, 

&m&m*i& 9799 t-a i 75ma e \mm £n 

•£5i£J;:J:!9, rw-Ty7tlIlOO©4{):0f 
[0022] ^/-sT^-^-es^^lxfcr V—T^y- 

-f »g 1 0 0 ©fc*OS^ftiJ«lS3 y h 4 0 

»ji"m, 379 9 y*0-f- 2 s<o37 9 9 v^. 

[ftl] x= [ Xll x 2 , -, x 6 ] T 
-e^£ti3-^ \-!V^)T9 9-y^9 YfrkWf^ ± 
layr^^*^ b/wiwas-cfcs©-?, rv-ry 

X+SEl 0 OOll^tt/^-yo^iC'Rffll-So 
[0 0 2 3] **M0KifcS8V^, h/Ws 

<t) *, 

[ft 2] 

s (t) = [s 0 (t) , Sl (t) , •", s 6 (t) ] T 

-C£»U f£#s m (t) tt, T^ryrtSflO 
0©m#l (m=0, 1, ■ -, 6) ©7 'Vf-T^ Am 

(■f4t>t>»1tT Vf^^Xtt^SI&W x )79 9 

T?£«iS;h,3RF«*-C*>9, ±f*tS*THt^ 
Wvxra:fT?iJ©*ig&*-r<, jwc, 7i/-rvft8I 
1 0 0©*-#-h©RFffl#«*-CS>aSflr»#y 

(t) (£tTOlSIS?ii, RW©«S±, *J1«S 
««3 5©«ra-C©Mfl««* (RF«#) ) 

[S3] y (t) =i T s (t) 

[ft4] i= [i 0 , I„ i 2 , i 6 ] T 
«m# @ ©T VT+Sif^ Am±fc:5itL3 RFtSW 
i m k LXWo^f h^-vhZo 

[0024] r u-yy^-rmm i o o ©muMme 

■fcftfi, R FftiSl^ b/V i ii^S© i 5 Kfeftfb^ft 

So 

[ft5] i= (I + j YX) " l y 0 

[0 0 2 5] rr-C, Itt (6 + 1) X (6 + 1) ©* 

[ft6]X=diag [x 0 , x lt x 2 , x 6 ] 
ft, ])79 9 k »Ptf 3SJ£M« 3 V b a 

-54 OSWIHf 4 2 WVtf-^i 0 tt- 

= 0 t-ESLTVS. £e>Kl, ft5T?B:, b^y 0 

[ft 7] y 0 = [y 00 . yio. y 20 . y 6 ol T 

[ft 8] Y=[y kl ] (6+1)><C6+1) 

ft (6 + i) x (6 + i) ©rK^v^fiw-efcSfc 



©t-TSo ii-e, My kl ttryrt^AktAl 
i©Hfl (0=Sk, IS 6) ©*iS7 FS*VX£*1-, 

[0026] (6 + i) iwv-ryftsiio 

0©#£\ h/WyaRU'T KO^fiWtt, ft 
17 K5^^©6fi©^©^T?*S^tb5 0 -tbic 

[0 0 2 7] A*i©ttKga«c J: 9 . ilf m<D7 U-7 

[ft9] y k i=y ik 

[0 0 2 8] 7l^-7yft8I10 0©7y 

7 i +^Am©®IH*f^'l4{mS;^« LT 1^5. 
[0 0 2 9] 

[ftio] y 11 =y z2 =y33 = y44 = y55 = y66 
[in] y 0 i = yo2 = yo3 = yo4 = yo5 = yo6 
[^c 12] y I2=y23 = y34 = y4s = ys6 = y6i 
[f 13] yi3 = y24 = y35 = y46 = ysi = y62 
[ftl 4] y 14 =y25=y36 

[0 0 3 0] ±fBft975Mftl 4it, ft8©7KS*V 
^ffM^tiSr K5 * >-*© 6 ^©J&£y 00 , y 10 , 

yn. y 2 i. y 31 RXfi 7 4 1 (DWc£<3X8:?£isfrZz.k&l& 

X, ft 5 fc*5ITST K5 * V*fffl|Y*Ra;© i 5 fc* 

[0 0 3 1] 
[ftl 5] 

>oo >"io tio y\o m no yw' 

yio y\\ 721 731 yn 731 721 

y\o >2i y\\ yn y%\ yn 731 

7= 710 731 721 711 721 731 741 

710 741 731 721 711 721 731 

710 731 741 731 721 711 721 

710 721 731 741 731 721 711 

[0 0 3 2]1^l«{^ »7H:R©J; 5 Sit 

[ftl 6] Y = [y 00> y 1Q , y 10 , -, y 10 ] T 

[0 0 3 3] 7^7yTt8fl0 0O7yTtif 

x-&&£tizm3\c&t}zm&<9 b/vs (t) rtme 
^mx&zzkimw-t^zMxhz,* rwt t^t 

i-m*±X-&iMZtiZ>lM&<9 b/t*«M*Jt5a#© 
1 0 ()©#£■«, hmt>xhz,%ttm%y 

(t) ©*^«SBrtB-C* D , r^7£{t^ftl©PT^ 
hJVx tfflW-tZ 7 J- F'< v9k LT^ffl 
SfcK38fcS:ft^6, ft 5 im+Z. 5 
-hWAtfcSSIIMy (t) l«7??y^F 
^x©W»©#i»»BB*-eS)oT, €ff?iJ©SI»Sr^A/ 
T»*S!K Cix*»Stt«©#«f«J«?i©*ia*HJifcb 

Tv^5 0 *fc» *6K*jtt5««^ h/m±a#©a 



©fiats, is#©»saru-r>'f i ^©««irA'=fy 
XA©*gfc9-W:, ai^^r^^KW^jgfflSixfcT 
w-r vx-^-s* i o o Ktmemmirs z i nrtg 

LtV3„ lot, i^^rv 

a*u\ 

[0 0 3 4] ^K^ffioTi^-r^-f^g 

ft (6 + 1) ff07i^-7 Vrtlll 0 Ofcovvc 
[0 0 3 5] mf loryrt^Am^, ffif©ttfc 
[*1 7] 

0 m =27t (m-1) /6, (m=l, 2, -, 6) 
•CBHT5. H6T?ttm=2©»£iJ*B*3;h/rv^5. 
±EffiK©*k**iWlli LT^& 9 ©fij*£|g (DO 

a) a»&a*u 7i/-7yrtgfi o o±-egffi$ 

^SfAmiOfl ©l&ST ^-rm^A 0 ©Wgff 

i-sw-WBicrtd • cos(9 - * josm«aK^#frt 

5. SJllKioT, i©SDB»»SEH:, (2«/A) 
mStvSo ftot, AX flODOAK48WSTU— 

[0 0 3 6] 
»1 8] 



exp{/— oos(0-$y} 



exp{Acos(0-&)} 
[0 0 3 7] ±Jfi«l*#fi44^«r, i 9 J-Jttttftii^fc 
*aW8Ei*tt*. DOA4««, (q = 0, 1, 

-, q) •e*5a*3flr«*u q <t) sraflrt-««#* 
as-a-M-Q+ie&st&jg-rs. ijt) ( m =o, 

1, 6) tt7 yrtCmf I ®7 yftff Amf 

s m (t) fc*r*-saK* h^-wbsfc-r*. -ft-f-s 
m (t) », Q+ifi©flr-»«*»6>©flr#©fiia-&b*^ 

[0 0 3 8] 



[ftl 9] 

= I amV 9 >q('). (* = <U-,6) 
[0 0 3 9] C2r%, a m (0 q ) (m=0, 1, 2, 
-, 6) 9©ftt?Dfcfl q «r^rf5»l 8®*m^ 

h/i's (t) ft, 9ot©±5K«rri:!»Tf# 5o 
[0 0 4 0] 
[*2 0] 

<0= £ «(^)« 9 (0 
[0041] ti-e, 9 =0 

[»2 1] a(6 q ) = [a o (0 q ) , ai (0 q ) , a 2 (6 
q ) , -, a 6 (6 q ) ] T 

ft, fl©ftt>t»fcfl q **f5*i8R:S8V^^ISiT/ 
fcJMH** h/v-efe5o «3*»fe, 7w7yrtgf 
ioo©ttiMf-!?fe5SMfy (t) ffifc£©<£5 

[0 0 4 2] 
[ffc2 2] 

[0043] mafr<* h/^ll Xt/ttoTS««*y 
(t) tt. »l«Dy7?#y^ h^xOBBSrC* 

[0044] jjcfc, &jga(rs^< tw-t v-r-^sgi 
oo©jgj6WW«Mffik:ov^rttMi-«. ^©jiiSSiJW^ 
a-effifflUTv>5^w^-^^«^r (t) i* % *i# 

flMt*y (t) iaot71/-7yft8110 0©R 
F ffl#©^«£«iK!«-5§-£*iEl-3. 

[oo45] ^^©*m^Bar/v=i'y x^-e- mz&R 

o©flr*©!6»**i-©K:#Ur, flSUBB^SSiffiM 
ttfcSrfc: ttHisp-C**. W 2 SWBJ6©ffcb 9 fc, 

flT*y (t) iWWWMr (t) ©M©ffiZ 
«HNHbP^rtt«R t) ** < £5 J: 5 *ft 1 © P r * * 

[0 0 4 6] y (n) RVr (n) 5MMt*y 
(t) JtWW*^-4r^fll*r (t) OBfttiftm?- 

SgflTflHyy (n) (n) t© 

ID ©fflSffi I8^S!4, &5£© £ 5 * Jh, S . 

[0 0 4 7] 

[gfc2 3] 



Pn = 



\yi">(n) H \ 



[0 0 4 8] ::t?, ±ftSS*Hf4«**19:*4:5« 

[0 0 4 9] 
[S2 4] 



a* 

[0050] iit, 9p n /3xtt!)r^?y^ 
[0051] *Si4gEffifcio-t«i:ffiBW»»ftRriB4 

(i) tiffin «-fcfct>, nim©£tt) Sri 

ffix (1) lcfcoTW*fr*-«. JUfflttKH:, *JJH©*BKa 
^©««Mtx (1) frl?D^ h^K*b<RS*iH 

So 

(i i) ftv^, to«j»«x»a«E©*ft£**«ffiu 

"C, 1**1 n MTfefcfc, nBB©M) t*8Jt«4jB'< 

(i i i) ^bb^ vwufa t m-^mcmmmx 

^fc*rtSft©*«**ttJM-a. 
(iv) (i d kmo ram*** 

[0 0 5 2] i*b< H^Sh^a««HMaio70- 
s. ^©astw&as^ Hi0ttm4 2#fcitaflr 

[0 0 5 3] 08IC*3V>-C, *-f, ^fy/S 1 fc*5V^ 
T, n = lfcK3eU ««9n (n@|©5S) fcjsffa 
tloDT^iS'y^ W>x (n) ffiRfcSftL 

ftVTtfyx^t h^©«i»*x (l) (ciasi-So 

r, g««^y (t) SrSiJ^-rs, ZVX, ^fy/S 
4t*JV^, «2 3fcffi^TffiZffiH«*p n *ff# 

u ±mttKtemmm Pn *Mmm(Dmimm mm® 

©«*) pJ°>\cttA-fZo Sfefc, ^7yyS5t:* 



T, 5MMt-*y (t) ft«CU ^s'T's 8fc*s^ 
Tf, X7yyS9m^ *HZflP#$c©yT:^>- 

hA'xfcov^T©«t*iSi^H«:a p„/3 x t 
P»-P„ <0> fcJ;ortH|i-r5. Sfelc, 

7*S 1 UCfeWC, ^7^-?m^«^f!I7^^ 
1 753EA 6 ©|fcM= 6 J; 9 fc/hSV^W?*^ 
«U m<MCDtt(4rtyP-7 c -fX7 i ->7 c S 5(01M2. 
— £\ m^M©i:t}4^7 1 s'7'S 1 2(Cittfo 
[0 0 5 4] Z.¥y7S 1 2tr*3V>T, ±3&©*^£)gE 

lmSDT^^y^ h;Vx©J|ffjilx (n + 
1) 

[S2 5] x (n+1) =x (n) + AiVp n 

[0055] n \msais&*imrtt<r>im. 

Tf*9, «*.tfjtt = l 5 0|CKj££;h,<5. ftl^ 
7y/S14ttVt, n*s^ft*jeSixfcSttia«N 
7 , KJ;^7?7'S2fcs5-#, n>N©t#l*^R 

^©j^asr^T-rs,, K±©iiJSSj«Mair i 9 , 

HUrt S J: 5 i-SJ^MW-fS £ t 3„ 
[0 0 5 6] tsm^? hW]E<Dljmcftte?})T?? 

[0 0 5 7] * 2 4 ©*»"** h;Wp n 0ftSllKl 
Tf±, So^EHro&5#^-^feS„ _ki£©J:5fc, £ 
tltt* (a) SflMt»y (t) ©agifrfettS, 

f±«A-CB:*V^ Qfc3Xt)«5#flB) » (b) 7V-7 
^■7-Sffi 1 0 0©^17 AO XD*|6t7 

[0 0 5 8] *Jdfc»ttK*JV^» ft 2 AOn®S<? Y 
/wVp „©*£««, ffi*H»o^riR©3S»|!:j:5ififla 

^ x m 3r x m + A x m ^ t 1 5 r k t £ o TffiSffi 
M#S: p n ©»*(cie« S 

[0 0 5 9] 

[12 6] 
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[0 0 6 0] r©&lgE^ h/v©fFffi<S:82 6iCftAL 
T> !) r^#^^ HA-x (n + l)t*ffltS. £*i 
&©*xy:/&n = l;5»kn=N*-?i&fc9jgU +#7C 

[0 0 6 11 826^^5^ Ty^-^-COW^^b 

82 5 LTloo&jK-^ ^ 

£#3„ H7fi, 4MUfc*l**-*>'*«*r (t) 
©#sta*«Bt**L-CV>5. v9 r ( i ) 

(i = l, 2, -, N) tt-tJvPix, li-U^feiS 
5M7^AfttTfct), ; f~9'f^v9x (1) , 
r (2) , • -, r (N) ©-ttv^tUi, I8ffl^ry^ 
S5^^fy/S 1 1 *-e©/V-7 e }c*3V>-C, 

8©&)ia^ ^©m+hb (*saBS«fc38v^tBM 

= 6) ©J*#fctf#-f5fc»fcM+lE1"o*9igS;h, 
5, ^fcfct>-fl^|ft0)EU£M+lia©f f '-*:/py 
*r (i) ©eiSSrii«t1-5. -It, M+lBiDf 
~9-f*v9x ( i ) (4, 1 o©#«»B#t£gffi«^y 
(t) t, Mfl©*»S*©gflMt^y (t) £$'J£1-5 

#/Hfcr (i) SrPi-fSi, ilB^BB^ h/v^fe y 
T9 9V* ©jftfeUfctUM- 3 £ i: * N 0* •} El"© 
T», *B4^-^^flH|T (t) BPX (M+l) XN 

[0 0 6 2] gLhRWLfcJ: 5K, 
Sfcifttf, MHW3VhP-74 0lt «lft8§4 

Iht v-r yrtst i o o ©jf&mr yftfw o k 

£>3g{f UfcfcS©Sflr«*y (t) fc, ±|B^V- 
*-^*flHS-i:|H|— C*t)*«i^-^V^flr#»&»4 1 

-e^s^fc^^-^v^«#r (t) 

-ryftgfi o o©^tr-A*9fas©*i«jfci«iiH- 
^o^ss©^{c5?/vsriRHt5fc©©#Br^yr^^ 

y^ifAlMA6ffl!)7?^y7ix m (m=l. 

2, -, 6) brewers, fct, *%mm 

/Kir ft 5 <fc 5 tcffltSfMP-TS r t 5. 

[0 0 6 3] <^^!l>£A±©HJE^Bi-S3V^ri4, 6 
#©«tl&SW* D7^^ >-X|g^A 1 J5IA 6 fcJBVvC 
^•5:5*, *©4*tt^4< ttlMfc*:«>titf, 3t7l/ 
-r vy-?««©»ift«H4**^«iK:«wt-5 r fc#-c 
*5. ^I^fcot, 6«±*Jt>#<©«N&«nr*5 



* * V^^^FA 1 MA 6 ©E»»R1>±lB©SaBKB 
fcKJ£S*vt\ ^ST^x-7-*^AO^fc0fS©Eg«lfc 

t7«vo\ii«J:v\, -j-fcfrfe, &m&m5!WJT99 

^xm^A 1 MA 6 RQNf d tt-JfrT?* < T t 

[0 0 6 4] ^ W^yT^^y^|jl^2 3ttP!r* 

K»»it©EF*sir7-*©"c» ] jt9 9 v^mtm^n 

ft**, *l©»fl[«-Ctt, -fVtf-^V^Z 
t urif p^ie©* fcflwo^s. ±.m*imVT9 9y 

H©«^rtor'bi<, i©fcfettt, W^LffBRe** 
^ tf— KD jtfllfc mfe<D4 V99 9 Srjf A"f 3 i>\ 
t>b<(4, *jaS8IW-7©ftSftJ:9«-r5rifcJ: 
(9, Ea»6>A©fl[*-eR:t>fco-cpr^^^«ftaEfl: 

[0 0 6 5] K±©*»MWlE*J^-Ctt, ftft*i@a& 
©W«BMf:i:trttSttB8fl«kp n *rfflv^a«, #3§B»3 

t> 23MRa»i|itS'&i(6l(aEi|lfcov^RW-r5 0 2 
3HB3ei&©fFffiHSc& ftS7?^$H5„ 
[0 0 6 6] 

[827] J=E [| r' (t) -y' (t) | 2 ] 

[0 0 6 7] i^-e, | • | ««^8©if&*fttSr*U 

e [•] r±T^^A-JF*&**f. *fc, gflrflr#y 

(t) RTf¥Ws-fr>xm%T (t) ft, ^©rt 
[0 0 6 8] 

[828] y' (t) =y(t) /| y(t) | 
[82 9] r* (t) =r(t)/|r (t) | 

[0069] 2mm&*<ovmmki:%^&k%, m 

Jt&SU«3y ho-7 4 0(4, fF*H8«J^g/ht^ 

[0 0 7 0] CMATA'rfyXASrfflV^fcSfiiK 

MS^©ffF*H8», sate***!,*. 

[0 0 7 1 ] 

[830] J =E [ | | y» (t) | 2 -1 | 2 ] 

[0 0 7 2] irngf«fy(t) }482 8i:llC 

y ' (t) fcioTissiMkSifvr^a. i©fc#tt*i 

V-^^^W^-r (t) tt^FKt?*5^, S#«#©^ 

J: 5<e^7Afy«ftft 

V\ ^rtttt, *#:^tf4FM, BPSK, QPSKf© 

«¥*©26flWt*>6as«*ih,5«iaifS#ftr w-r >^ 

7-^a4 0irJ;!5g«Lfci:t©S«ffi#y (t) fc* 



[oo7 3] &.±(Dmffi.MM\a3^x\$, ¥m*s->r> 

r (t) «t54f-^B^r (i) 
(i=l, 2, -, N) tt, ->y!l?;VfP=10ffc5 

[0 0 7 4] 

[0 0 7 5] 7 tgl 1 0 0 *>f)OHiA*a 

fc:fctt5$tT?iJ©#ft (»3XU«5#M) tt, tOtt 

-^g^TJtt, (6 + 1) ^(Dai^^T^X^-e*^ 

T -rtUT A 0 DTP # ^xm^A 1 

A6tt*^?JlA./4*©*/#-/l*^-e*>5. Sfc* 
tt, ^Xtomm^u^ (t) (q = 0, 1, -, Q) 
<DS<7—%1 t^Sipi'SKbfCo /-fXttftV^© 

£ ftfcfBSfflM#fc©3-Mf-©fc &©x- * :/n 
y * ©v^^Vi&tt, P = 1 0 fcKJtStVfc. 
[0 0 7 6] *T, **6*«l*»b20«>«*8«#«fJ- 

T, fi^#T»c11*tt:£S I Ri^5. ) tt, SlJfcfi 
#^l©^'!7--eS)5{SStJ;t) 0 dBT?S>5„ N=8 
oocstift, H9fc*-t"J:5K:, tf-Attifa-fS 

fl*f3-©0' fcfattfcft, *fc, 13 5° 'C&ttST*^ 
8.2 6 dBOttWS I R#*It#£;}x3. Si Ott, m 

[t3 1] P (M+l) N=10X (6 + 1) X800 
=56000 

mxh%, 

[0 0 7 7] 5 0©^f^5#S1-S^a-^0 

v-c^nrts. mej©su^ft-^©DOAtt [o° , 4 

0° , 5 5° , 2 2 0° , 3 0 5° ] lo£gf 

T, -6. 0 2 dB©A^JS I RSr^TL-CVS. JilRjtt 
^-VtHl 1 »SH 1 5 KiSi". Elffitt^ftm, 
@TM««^5o° , 4 0° , 5 5° , 2 2 0° , 3 0 5 



ft 9. 09dB, -1. 41dB, 2. 67dB, 2 
0. 03dB, 10. 2 8 dBT?&S„ Ml 2R&mi 

3tt, 4 0- t55- <Dm<vm<DftMimfrxh%m 

?)tLfcDOAO^r-^fcHi-5 2 0©ffllftltt/''^->'4r 

a*l/cv*6. i^«#tt^5if>-At5&9, iDfiv^o 
WAS I RfitttBfcffiTS*5. Hi 2Rxm 

5T u-7yft8f l o o *®Lm-tfrtt=f-»®&*m 

S I RfiJ# (HP*,, mti tAJjkos I RiE) 
£#*jii-14. 6 0 dB&t)*8. 6 9 dBlRj±-et3„ HI 1 
175MHU 5<DZ.tltb<D/*#— >"tt, N=1 000©S 
^©#S;:&#£ft-f>o ^W^-^V^ic&ttSi'ytfVv 

$ctt, -a-w- (7x1 o 4 ) -e&So n 1 6 tt, mil© 

[0 0 7 8] iSfclC, 01 lid^^tbfc^7 7©^5 3.W 
— >3>-il3-©DOA&t^A^JS I RSrtt5 5o© 

5>UT (N=10 0) Sm-TSo 01 7^-t-j;5it > 

DOA (1"&;b*>4 0° , 5 5° , 2 2 0° &U*3 0 5 

* ) *»fc©T^«#tt»ffi3ft-o •«<•>. i©i5i^> 

ftl^Mtftot^ 6. 5 8 dB©ttl^S I Rtt 

fc^tfta-sft-o^. mi8tt, tai 7©ffiifiH4v-# 

[0 0 7 9] ftfcfc, ^*^T^^©«£Sffl£ 

ft, i>^>mi&mcmmiih^Tu~ r^r-rmmi o o 

©tttfjS I ROittW-Sttffifco^T^MWS. HI 9 
(N = 4 0©i#) .RtflS^ 0 (N=1 00 0Otf) 
tt, Zt?«$H5(ii^S I R^«J^«©#X. IbtltzMm 
z%1&z_Z>m^P r (Z^z) S^^bTV^So iftk© 

ms^pfc5tfffti«Lrtt, ^fa^tvfcfi^tt^ao 

• *»ba*i-StOi:U T»ft©DOAtt0" 75 
SE3 5 9° OteHTy-flJK^^A-Tf&SiSKKSU 
•CV^^>„ rtbt>©SEW-Ctt, lOOOtyhODOA* 

2, 3X11*4 <o^r-^^IS*x^^rv^5 0 r^?>©«§r 
ifP^-rSM-oV^-Cro^JiLT, gl20tt, Q = 4 
©Jg^-ic, r ©SiS^r yrt^'>4 <£t>20dB© 
(DASIR WVN»*.*Ltf2 6. 0 2 dBOS I RflJ 

5. HI 1 9 i HI 2 0 &t£($rt& t , iD#V^*If 
^, ^^^©Tl^-r^x+ig*! 0 0©TOS I 

[0080] «±-cift0j L.fcffe* flWtetrwr A'rf u x 

Att, TV ; r-fMjjb^i/~-tr>xfS^b<Dm<Dmz. 
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it\ «*S*vfc*S«!l«ir/i's'!JXAfcj:5s IRC3S: 
*«, ^^©SSK^Rfc^Tg^roafc©-?* 

a. -t-fcfrfc, 7iww7yTtgiioo^> 

4<i%«)2 6dBfflSI R?iJ#£ 8 0 
[0 0 8 1] 

r^^©Mf|iSE»!:.fc*ifi, »Sf®3:^^ryT 

**loMt*I!*3r£©^7hratt«»3tf, 

WttfftfcXttft^i: ft* J: 5 ±IET u-rvrt 
©£ if- a £FrMS©;>7 ft \c A rti^o^Mfco^wi ic* 
A'$^ttSfcfc©#i^9r**v**^©!Jr*#i' 

JH^fcffefeHfcJfcttLT, BrHS©SI*A*#*ft|-T?fc 
3fH»K±ii'-A*ifti»t*>o : HM![l!:3?/J/*ifti«-«J:5 

ftv^ #»(HTB:, T^fcSWSrlSlttS 
Si^54Wr©36*fc;r*-5. 
[0 0 8 2] S87wryftoi«tB > «*. 

T ©«&* y T ^ ^ smiiinwxasMS t 

LTW&fcS&f&U »*8*J:tflttR©T*ttfc*m5 
[0ffi©WftM 

[Hi] ^i^safit^sT^ryft 
[0 2] @iori/-7yftgii o o©*/&£3t 
[S3] a i o^iryr o ^sts 

a 6 cD#^^^-rm^0-efe5 o 

[B5] H2 07W-7y7tSil 0 0©»« 
[0 6] @lffl7^7yft8tl00ffl«^ 
[17] HI 1 {r^«-««4»4 1 Kio 

*0-c&5 o 

[0 8] 01©Sj£0J«=>>hn-5 4OfC£oT^ 



[09] g 1 ©71/-7yf tOffl«t©->5 a 1/ 
-i/aVaufcoT, fl^t*W*2o©»G-©»|Siltt/< 

[110] H9©»lfttt^^-vfr#fciSo, K« 
[011] Hl©TU-rJ^-©fW*S«©S'5 3. 

u-^g^ttStfabo-r, 5 o-eo° ^rs^M 

[012] I 1 ©7 V-7yTt©$Mf Oi'? a 
^aygltiot, ft-§-2S^5o-C4 0° 
@fHMf-§-t1-a^©7K¥ffi^(p)tt^^->^1-^ 

[013] 01©TW-T>-r^©$iJffilSfi©^$3. 
^aygltfcoT, flT«i#5oTf5 5* >7ft£ 

77tfc5„ 

[014] Hffl7^7y7t©Wgf©-7^ 
Iz-v-syeitfeot, iW5ot?2 2 0° *|rJ 

«rsfa«flr# i -r a #£-©*¥Bftrp]tt/^ - 

^77t^5o 
[015] 1 1 ©7 l/-7y7t©ffl«f ©-75 a 
Iz-^ayglffcot, lftW5o-e3 0 5° #|rJ 
^M^ffi^-t-t5#^©*¥SiitRJtt^^-7^^-f- 

^77-efe5o 

[016] 01 l©fgfatt/**-y£#fc£t©, S 
«HI*n K«T 5ffiSffiH«« P 
77T-&5, 

[017] 01©TW"Tyy l -t-©SiJ®^*©i/5^ 

mm®%- 1 *■ s #a- © * ¥ ® f§ mn*/ - >- ^ ? 
[018] 01 7©»itatt^^-^ft»fctt©, k 

77tfc5„ 

[019] 0 1 COT l'-7y7t©SI«it < K« 
Hfc£4 O0-C*3fct©tti#S I R!»**l©lt*jB;*. 

[020] 0i©rw-r^7 i T-©$ij«S8-e, 

EHRtfl 0 0 0(H]T*&5i:t©tti7iS I R^Htofii 

[4?#©RW1 

A0-M7>7tl^ 

A 1 75HA 6 9 7^*^«f, 

6 -mm*. 
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7 

1 o-wumhe, 
1 1 -wm#, 

12, 1 3-^;W-ii5-/l^fj:, 

2 1 ••••Maw:, 

[01] 




2 3--5r^yr^^^^^ 

3 0 ---nr&«EE*fflHL 

3 5-iKm$5tim* 

4 0-iiS*j«3yhp-7 > 

4 1 «.«rs^-« S^flHHMsB, 
4 2-«Mk 

1 0 0-71^-7yftgfc 
[03] 




[04] 




-li- 



IBS] 



IB 8] 
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* d — * 














5^ 



□ 



S7 |ai<g#y(n)e-3Bgra | 



r(D I r{1) | ••• | r(1) 


r(2) | r(2) | •£ | r(2) 




m | r(n) | ••• | r(n) 




r(N) | r{N) | •£ | r(N) 


(M+1)flSOTr(t)lt# 


( <M+1)fflnr(2)g* > 


m 


(M+1)«©rfnXt# 








<M+1)X 







S12 | x(n+1)--x(n)+/.Vp n I 
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IM9) 
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[mi 4] 



mis] 



N=1 000©8i©>&l=HSy<*-v N=1 000OB#©>S|S]ttA^-y 
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[mi 8] 
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(51) int. ci. 7 mumib* fi y-w-roMB 

H 0 1 Q 21/20 H 0 1 Q 21/20 

<72)*Wt (72)3SIP3# # 

F^-A(##) 5J020 BA02 BC02 BC08 DA03 DA10 
5J021 AA08 AB02 CA06 DB02 DB03 
EA04 FA05 FA20 FA32 GA02 
GA06 HA05 HA10 



-16- 



